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MODERATE  VITAMIN  DEFICIENCY 
CAN  ADVERSELY  AFFECT  HEALTH 


%- 


GEORGE  R.  COWGILL,  Ph.D. 
Associate  Professor  of  Physiological 
Chemistry,  Yale  University 


All  students  of  nutrition  and  public  health 
should  be  actively  concerned  in  seeing  that 
the  quality  of  the  general  food  supply  is 
improved,  and  that  our  educational  facili¬ 
ties  are  utilized  to  the  utmost  in  spreading 
the  knowledge  of  food  values  throughout 
the  general  population.  The  importance  of 
this  is  seen  not  merely  in  the  prevention  of 
marked  vitamin  shortage  such  as  beriberi, 
pellagra,  and  the  like,  but  in  the  experi¬ 
mental  proof  that  a  moderate  lack  of  a 
vitamin  as  well  can  operate  to  produce  dis¬ 
ease.  It  has  proven  possible  to  produce  le¬ 
sions  in  the  nervous  systems  of  experimental 
animals  by  subsistence  for  long  periods 
on  a  diet  containing  some,  but  inadequate 
amounts  of  riboflavin  (vitamin  G  or  Bo). 
In  our  studies  of  riboflavin  deficiency  two 
conditions  were  observed.  One  is  character¬ 
ized  by  a  sudden  and  profound  collapse  soon 
terminating  fatally,  but  which  may  be  re¬ 
lieved  miraculously  by  prompt  administra¬ 
tion  of  the  vitamin.  This  picture  develops 
in  animals  fed  diets  practically  devoid  of 
riboflavin  and  might  well  be  regarded  as 
representing  an  acute  and  severe  deficiency 
of  this  vitamin.  The  other  picture  is  quite 
different,  the  syndrome  appearing  only 
gradually  after  250  to  300  and  more  days. 
The  symptoms  presented  here  are  what 
might  be  expected  as  a  result  of  lesions  in 
the  dorsal  columns  of  the  spinal  cord.  Cer¬ 
tain  reflexes  disappear  and  the  animals 
show  a  peculiar  inability  to  use  the  hind 
limbs  and  a  gait  characteristic  of  ataxia. 
Autopsy  reveals  lesions  in  the  spinal  cord. 
It  should  be  emphasized  that  the  animals 
developing  this  condition  received  a  diet 
containing  approximately  one-half  as  much 
riboflavin  daily  as  control  animals  which 
were  restricted  to  the  same  amount  of  the 
basal  diet  as  the  experimental  dog  volun¬ 
tarily  ate  the  day  before.  In  other  words, 
this  difference  in  appearance  of  the  two 
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animals  can  be  attributed  to  the  difference 
in  supply  of  riboflavin.  Autopsy  revealed 
the  control  animals  to  be  normal  in  every 
respect. 

It  is  known  that  lesions  in  the  nervous 
system  similar  to  those  observed  in  these 
animals  can  occur  in  certain  chronic  dis¬ 
eases  in  man,  such  as  pellagra  and  perni¬ 
cious  anemia,  to  mention  but  two  examples. 
The  implication  of  this  experimental  work 
is  that  many  of  the  nervous  symptoms  seen 
in  these  chronic  conditions  in  man  may 
really  have  their  origin  in  too  long  con¬ 
tinued  subsistence  on  a  diet  moderately  de¬ 
ficient  in  certain  dietary  essentials.  Here  is 
a  new  field  worthy  of  investigation;  the  re¬ 
sults  obtained  should  have  great  signifi¬ 
cance  for  human  nutrition.  Recent  studies 
of  American  dietaries  suggest  that  some 
degree  of  moderate  vitamin  deficiency  must 
be  fairly  common  in  our  general  population. 


( Continued  on  Page  Sixteen) 
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Research  studies  such  as  those  re¬ 
ported  below  contribute  to  our  knowl 
edge  of  nutrition. 


Amid  hardships  and  deprivations,  live  the  wandering  Shammar  Bedouins, 
natives  of  the  old  Arabia  and  Syria.  On  a  diet  which  often  contains  as  much 
as  eighty  per  cent  milk  and  other  dairy  products,  these  nomads  maintain  ex¬ 
cellent  teeth.  _ 


Scientists  have  discovered  that  ribo¬ 
flavin  (vitamin  G)  will  prevent  and 
cure  the  eye  disease,  keratitis,  which 
frequently  results  in  blindness.  In  11 
patients,  the  keratitis  was  cured  by 
riboflavin.  Chief  dietary  sources  of 
riboflavin  are  liver,  milk,  eggs,  and 
vegetables.  Patients  may  fail  to  get 
enough  of  this  vitamin  either  because 
they  do  not  eat  enough  of  these  foods 
or  because  they  cannot  absorb  the 
vitamin  from  the  foods. 


The  life  of  these  Bedouins  in  the 
desert  forces  them  to  use  the  food 
which  is  available  —  they  have  no 
choice.  Because  of  the  scarcity  of 
water,  the  camel  is  a  necessity  in 
their  lives,  furnishing  a  large  part 
of  the  diet  which  has  been  found  so 
beneficial  for  their  teeth.  The  camel 
is  the  best  means  of  transportation 
they  have.  It  will  carry  as  much  as 
seven  hundred  pounds,  cover  about 
30  miles  a  day,  and  live  off  the  coun¬ 
try.  And  the  Bedouins  live  off  the 
camel. 

Native  Foods  Build  Strong  Teeth 

For  months  at  a  time,  Bedouins 
may  exist  almost  solely  on  camel’s 
milk  or  cheese  and  leben  (butter¬ 
milk).  In  their  nomadic  wanderings, 
small  caravans  often  travel  long  dis¬ 
tances  from  the  main  tribe  with  only 
a  handful  of  dates  and  a  skin  bag 
full  of  curdled  milk  for  each  member 
of  the  group. 

The  Shammars  sometimes  eat  the 
coarse,  fibrous  flesh  of  the  camel. 
When  luck  is  with  them,  they  may 
vary  their  meals  a  bit  with  unpol¬ 
ished  rice,  whole  and  cracked  wheat, 
truffles — a  desert  plant,  lizards,  or 
dark,  bitter  coffee. 

A  surprising  number  of  the  men 
and  women  have  their  full  quota  of 
thirty-two  teeth  —  and  throughout 
their  lives  their  teeth  are  sound. 

Once  in  civilization,  however,  where 
they  can  select  their  own  food,  the 
changes  in  diet  and  environment 
bring  about  changes  in  their  health. 
In  one  instance  among  a  large  group 
of  Shammars  living  away  from  their 
native  life,  caries  increased  from  one 
and  one-half  per  cent  to  eighteen  per 
cent  in  a  very  few  years. 

The  Shammars’  own  way  of  life 
handed  down  through  the  years  is 
best  for  them,  even  though  it  may 
seem  hard  and  uncomfortable. 

The  primitive  foods  of  the  roving 
Shammar  Bedouins  supply  the  ele¬ 
ments  necessary  to  bone  and  tooth 
development. 


On  and  on  the  Shammar  Bedouins 
roam,  in  search  of  food  and  water  for 
their  families  and  their  flocks.  Once 
the  most  feared  warriors  of  Arabia, 
the  Shammars  migrate  through  the 
hot,  dry  lands  of  eastern  Syria,  cen¬ 
tral  Iraq,  and  eastern  Arabia  guided 
by  rainfall,  certain  landmarks,  and 
new  political  boundaries  as  they  seek 
better  grazing  lands. 

The  Shammars  live  as  they  have 
lived  for  many  centuries.  The  tribes 
may  number  several  hundred  people 
— one  family  or  an  alliance  of  several 
families  with  their  slaves  and  guards. 
The  sheik,  or  leader,  is  usually  an  old 
member  of  the  tribe  who  has  enough 
relatives  to  keep  him  in  office. 

The  sunlight  and  the  sand  are  with 
them  constantly — as  friends  and  ene¬ 
mies.  The  Bedouins  are  in  the  sun 
and  air  the  year  around — which  is 
one  of  the  reasons  that  they  are  able 
to  keep  themselves  in  fine  physical 
condition.  And  they  use  the  sand  to 
clean  and  stimulate  their  skin,  but 
the  sand,  in  turn,  often  irritates  the 
mouth,  eyes,  and  nose. 


A  survey  of  diet  histories  of  80 
adolescent  girls  has  shown  a  lack  of 
knowledge  of  what  constitutes  an 
adequate  diet.  Using  a  score  of  100 
for  a  good  diet,  the  average  obtained 
for  these  girls  was  only  57,  indicating 
that  they  were  eating  foods  which 
contained  on  the  average  less  than 
two-thirds  of  the  essentials  usually 
recommended.  The  greatest  deficien¬ 
cies  were  in  milk,  fruits,  vegetables, 
and  whole-grain  cereals. 


In  a  study  of  the  effect  of  protein 
on  calorie  metabolism  of  children,  it 
was  found  that  increasing  the  pro¬ 
tein  intake  from  3  to  4  grams  per 
kilogram  of  body  weight  had  the 
following  effects:  The  number  and 
proportion  of  calories  eliminated  was 
increased:  the  actual  number  and  the 
percentage  of  calorie  intake  available 
was  decreased;  but  greater  weight 
gains  in  the  children  were  produced. 


To  compare  utilization  of  ascorbic 
acid  (vitamin  C)  in  red  raspberries 
and  in  the  crystalline  form  of  the 
vitamin,  seven  college  women  served 
as  subjects  in  a  balance  experiment. 
Results  showed  the  ascorbic  acid  of 
red  raspberries  to  be  as  well  utilized 
as  the  crystalline  vitamin. 


The  camel  is  the  Bedouins’  best  friend 
— for  transportation  and  for  food. 


By  Prof.  E.  B.  Hart 
Department  of  Biochemistry 
University  of  Wisconsin 


By  Miss  Alice  Moss 
Homemaking  Teacher 
Kansas  City,  Missouri 
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milk  to  which  iron,  copper,  and 
manganese  had  been  added.  Different 
groups  of  rats  were  given  different 
fats — butter  fat,  corn  oil,  coconut  oil, 
cottonseed  oil,  and  soybean  oil— 
which  were  added  to  the  skimmed 
milk  to  bring  the  fat  content  to  four 
per  cent.  As  the  butter  fat  was  the 
only  fat  containing  vitamin  A,  the 
rats  receiving  the  other  fats  were 
given  carotene  as  a  source  of  this 
vitamin.  All  of  the  animals  received 
vitamins  D  and  E,  so  that  all  the 
known  fat-soluble  vitamins  were  pro¬ 
vided. 

During  the  first  three  weeks  of  the 
experiment  the  differences  in  the  rats 
were  pronounced.  The  rats  on  butter 
fat  grew  faster  and  were  much  better 
appearing  than  the  others.  The  hair 
coat  of  the  animals  on  vegetable  oils 
was  coarse  and  dull  in  appearance. 
The  gains  in  weight  of  the  male  rats 
on  butter  fat  were  22  per  cent  greater 
than  on  com  oil,  23  per  cent  greater 
than  on  coconut  oil,  14  per  cent 
greater  than  on  cottonseed  oil,  and 
26  per  cent  greater  than  on  soybean 
oil. 

When  the  non-saponifiable  fraction 
of  butter  fat  was  added  to  com  oil 
or  coconut  oil,  these  growth  differ¬ 
ences  still  existed,  indicating  that  the 
saponifiable  fraction  is  responsible 
for  the  better  growth. 


The  seventh 
grade  homemak- 
ing  class  of  Ash- 

pleted  in  Janu- 
HL  arv  a  minimum 

Hqm  cost.  adequate 

diet  problem  of 
rP  both  community 
rfljp— ,  and  classroom 

interest. 

This  special 
problem  was  the 
**  practical  appli- 

>  cation  of  their 

study  in  nutri¬ 
tion.  During  six 
lessons  on  the 
subject,  the  class  made  a  summary 
study  of  the  normal  dietary  needs, 
the  foods  which  supply  these  needs, 
and  the  types  of  menus  which  provide 
an  adequate,  balanced  diet. 

At  the  completion  of  the  study  the 
class  decided  to  plan  some  means  of 
extending  their  information  into  the 
community.  A  survey  was  made  to 
determine  what  type  of  nutrition  in¬ 
formation  the  homemakers  would  find 
most  helpful.  The  survey  showed  that 
the  homemakers’  biggest  nutrition 
problem  was  the  planning  cf  low  cost 
adequate  diets  for  their  families. 

Based  upon  the  problem  brought  to 
light  by  the  survey,  the  class  adapted 
the  information  from  their  study  in 
nutrition  to  the  low  cost  diet;  they 
planned  two  lecture-demonstrations 
on  the  subject  to  be  given  at  their 
class  periods  and  invited  the  home¬ 
makers  to  attend. 


Home  Economics  Research  —  More 
than  450  persons  are  actively  en¬ 
gaged  in  or  directing  home  economics 
research  in  the  United  States,  ac¬ 
cording  to  information  obtained  by 
the  American  Home  Economics  Asso¬ 
ciation.  More  of  the  workers  were 
engaged  in  the  food  and  nutrition 
field  than  in  any  other,  the  total 
being  202.  Fifteen  of  the  450  persons 
were  men. 


Institute  of  Nutrition  —  "Nutrition 
for  the  Higher  Health”  was  the  sub¬ 
ject  of  a  symposium  held  at  the 
annual  meeting  of  the  American  In¬ 
stitute  of  Nutrition  on  March  13  in 
New  Orleans.  The  speakers  pointed 
out  the  now  fully  recognized  relation¬ 
ship  between  good  nutrition  and  good 
health,  and  emphasized  the  fact  that 
adequate  nutrition  means  much  more 
than  mere  freedom  from  disease.  A 
diet  necessary  for  the  higher  health 
may  under  all  ordinary  circumstances 
be  obtained  from  dally  meals  if  prop¬ 
erly  chosen.  Dietary  concentrates  do 
not  usually  properly  supplement  diets 
which  are  moderately  poor  in  general. 


Lectures  Given 

The  lectures,  illustrated  with  Dairy 
Council  charts  and  leaflets,  were 
given  by  different  members  of  the 
class.  They  covered  important  points 
of  the  various  phases  of  nutrition — 
the  reasons  for  desiring  health,  the 
needs  of  the  body,  planning  adequate 
meals  at  low  cost,  marketing  for  low 
cost  meals,  and  ways  of  saving  on 
food.  Charts  were  used  to  illustrate 
the  protective  foods  needed  in  the  diet 
and  the  good  sources  of  vitamins, 
minerals,  proteins,  carbohydrates,  and 
fats.  The  importance  of  placing  milk 
in  its  proper  place  in  the  low  cost 
adequate  diet  was  stressed  through 
lectures  and  charts  on  milk. 

A  week’s  menus  were  planned  for 
the  average  size  family  in  the  com¬ 
munity — a  family  of  two  adults  and 
two  children,  a  girl  twelve  years  of 
age  and  a  boy  eight  years  of  age. 
The  market  order  for  the  menus  and 
the  food  costs,  based  on  current  food 
prices  at  the  local  grocery  stores, 
were  included  in  the  study.  The  food 
costs  for  an  adequate  diet  for  a  fami- 
(Continued  on  Page  Sixteen) 


Butter  Fat  Superior 

From  these  results  it  is  apparent 
that  there  is  a  difference  in  the 
chemical  constitution  of  the  fats 
which  causes  a  nutritive  difference 
demonstrable  with  young  growing 
animals.  There  may  be  some  unrec¬ 
ognized  essential  nutrient  carried  by 
the  butter  fat  but  not  by  the  vege¬ 
table  oil.  The  mammary  gland  has 
synthesized  something  special  for 
which  there  is  at  present  no  known 
substitute,  and  the  ingestion  of  this 
something  is  reflected  in  the  growth 
rate,  appearance,  and  eventually  in 
the  reproductive  cycle  of  young  ani¬ 
mals. 


Consumer  Movement  —  The  extent 
and  growing  importance  of  the  consu¬ 
mer  movement  has  been  emphasized 
by  several  recent  conventions  and 
surveys.  There  are  at  present  in  the 
United  States  11  major  women’s 
groups,  7  educational,  3  church  and 
9  labor  organizations,  5  consumer 
cooperative  bodies,  and  17  private 
consumer  projects  actively  engaged 
in  consumer  programs.  The  total 
membership  of  these  groups  is  esti¬ 
mated  at  over  20,000,000. 


— that  consumption  of  all  dairy  prod¬ 
ucts  in  1939  was  17%  above  the 
1924-29  average?  Per  capita  con¬ 
sumption  of  butter  was  17.7  pounds; 
of  cheese,  5.72  pounds;  and  of  ice 
cream,  2.2  gallons. 

4 

-  that  the  Chinese  used  wheat  flour 
2700  years  before  the  Christian  Era? 

P 

— that  butter  was  the  only  product 
found  in  every  home  covered  by  a 
survey  recently  conducted  in  New 
York? 
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THE  NEED  FOR  THE  ADDITION 
OF  VITAMIN  B,  TO  STAPLE 
AMERICAN  FOODS— By  George  R. 
Cowgill.  J.  Amer.  Med.  Assoc.  113:- 
2146  (Dec.  9)  1939. 

Dr.  Cowgill  reviews  the  grounds 
for  believing  that  American  dietaries 
are  unsatisfactory  with  respect  to  the 
content  of  vitamin  B,.  He  believes 
that  enrichment  of  the  diet  in  this 
vitamin  would  be  definitely  in  the 
interests  of  health. 


THE  SUPERIORITY  OF  BUTTER 

FAT — Dairy  Council  Digest,  Volume 
11,  Number  4,  March  1940. 

This  issue  of  the  Digest  reviews 
Prof.  Hart’s  work  on  the  superiority 
of  butter  fat  over  other  fats  in  greater 
detail  than  is  possible  in  the  “Scien¬ 
tific  Study”  article  in  the  present 
NUTRITION  NEWS.  A  copy  may  be 
obtained  on  request  from  the  National 
Dairy  Council,  Chicago,  Illinois. 


CHILDREN  IN  A  DEMOCRACY— 

Survey  Midmonthly,  February  1940. 
112  East  19  Street,  New  York.  30c 
a  copy. 

Almost  the  entire  February  issue  of 
this  magazine  is  devoted  to  the  White 
House  Conference.  Findings  and  rec¬ 
ommendations  of  the  Conference  are 
described,  and  child  welfare  in  the 
United  States  during  the  past  ten 
years  is  discussed.  Follow-up  pro¬ 
grams  are  suggested  to  achieve  the 
conference’s  purpose  “to  use  all  we 
know  for  all  the  children.” 

FOOD  AND  LIFE  —  Yearbook  of 
Agriculture  1939.  United  States  Gov¬ 
ernment  Printing  Office,  Washington, 
D.C.,  $1.50. 

Nutrition  of  humans  and  animals 
is  the  subject  of  the  present  Year¬ 
book.  Food  requirements  and  nutri¬ 
tive  values  of  foods  are  summarized, 
and  the  need  for  more  widespread 
knowledge  of  nutrition  is  indicated. 


— that  milk  production  in  the  United 
States  in  1939  was  the  largest  on 
record,  amounting  to  more  than  111 
billion  pounds? 

— that  out  of  11  kinds  of  milk  listed 
by  the  Department  of  Agriculture, 
reindeer  milk  is  richest?  It  has  22% 
butter  fat. 

— that  New  Zealand  leads  the  world 
in  per  capita  consumption  of  all 
dairy  products  as  represented  by  their 
fluid  milk  equivalents?  Switzerland 
is  second,  and  Australia  third. 

* 

— that  in  1908  more  patents  were 
issued  for  butter  chums  than  for  any 
other  device? 

—that  in  a  recent  survey  of  food 
preferences  of  high  school  students, 
more  than  45%  voted  for  ice  cream 
as  their  favorite  dessert? 

** 

— that  butter  as  a  food  and  for  sac¬ 
rificial  purposes  is  mentioned  in  the 
Hindu  Vedas,  written  between  1400 
B.C.  and  2000  B.C.  ?  The  Hindus 
valued  their  cows  according  to  their 
yield  of  butter  fat. 


A  PRACTICAL  PL  A  A 

( Continued  from  Page  Fifteen ) 

ly  of  four  totaled  $7.84  for  the  week. 
The  menus,  market  order,  a  chart  of 
unit  costs  for  various  foods  included 
in  the  menus  and  recipes  for  low 
cost  dishes  were  given  in  printed 
form  to  each  of  the  homemakers  who 
attended  the  lecture-demonstrations. 

Low  cost  dishes  were  prepared  by 
the  class  to  be  tasted  and  judged  by 
the  group.  The  dishes  made  use  of 
milk  and  dairy  products  and  demon¬ 
strated  interesting  ways  of  adding 
flavor,  attractiveness,  and  nutritive 
value  to  inexpensive  meals. 

The  interest  shown  in  this  school- 
community  project  seems  to  indicate 
several  things:  Homemakers  and  fu¬ 
ture  homemakers  are  interested  in 
good  nutrition  and  its  bearing  upon 
health;  they  are  searching  for  facts 
that  will  help  them  solve  their  individ¬ 
ual  problems;  they  recognize  the  need 
for  careful  planning  in  order  to  insure 
adequate  nutrition  on  a  small  food 
budget;  and  they  need  information 
which  will  help  them  in  choosing  the 
proper  foods  with  the  amount  of 
money  they  have  to  spend. 


Note — A  mimeographed  sheet  contain¬ 
ing  references  to  all  major  items  men¬ 
tioned  in  NUTRITION  NEWS  may  be 
obtained  on  request  from  the  National 
Dairy  Council,  Chicago,  Illinois. 


Moderate  A'itamin  Defieienev 
Can  Adversely  Affect  Health 

(Continued  from  Page  Thirteen ) 

The  prevention  of  moderate  vitamin 
deficiencies  would  seem  to  be  best  ac¬ 
complished  by  the  selection  of  an 
adequate  diet.  The  American  people 
should,  if  possible,  obtain  their  needed 
vitamins  from  foods  rather  than  from 
pharmaceutic  preparations.  The  prep¬ 
arations  available  in  the  local  drug 
store  should  be  those  desired  by  the 
physician  in  the  treatment  of  special 
cases  which  involve  vitamin  deficien¬ 
cies. 

Other  evidence  may  be  cited  in  sup¬ 
port  of  the  idea  that  sub-nutrition 
plays  a  greater  role  in  producing  ill 
health  than  has  been  generally  appre¬ 
ciated.  For  example,  guinea  pigs  re¬ 
quire  approximately  twice  as  much 
ascorbic  acid  to  maintain  a  normal 
condition  of  the  odontoblastic  cells  in 
the  roots  of  the  incisor  teeth  as  is 
needed  to  prevent  the  obvious  and 
easily  recognized  signs  of  scurvy  such 
as  hemorrhages  into  the  joints.  Evi¬ 
dently  guinea  pigs  receiving  amounts 
of  vitamin  C  between  these  two  levels 
of  intake  must  be  in  a  state  of  vitamin 
C  sub-nutrition.  To  what  extent  such 
a  condition  occurs  in  man  can  only  be 
conjectured.  It  seems  significant  that 
the  recent  scientific  literature  on  as¬ 
corbic  acid  contains  many  suggestions 
that  this  substance  plays  some  role 
in  immunological  and  related  proces¬ 
ses  involved  in  bodily  resistance  to 
infections. 
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